INTRODUCTION
============

Anterior cervical discectomy and fusion (ACDF) has been performed for degenerative and traumatic cervical diseases to improve pain and neurologic symptoms including sensory change and motor weakness.

It has a very low infection rate of 0.1% to 1.6%[@B1],[@B2]. Most infections occur in the early postoperative period as a result of intraoperative bacterial seeding or postoperative poor wound care.

However late infections may be associated with an esophageal perforation and seeding of the deep prevertebral space with oropharyngeal flora[@B3],[@B4],[@B8],[@B9],[@B11],[@B12]. Other causes of late infections associated with implant migration[@B3],[@B4],[@B8],[@B9],[@B11],[@B12], Zenker\'s diverticulum[@B10] or bacterial seeding from other surgical site or bacteremia[@B7].

We present a case of late Infection from ACDF after twenty years in the absence of an esophageal perforation, Zenker\'s diverticulum, or recent surgery or bacteremia.

CASE REPORTS
============

A 74-year-old male patient was referred from department of otolaryngology with the complaint of blood tinged sputum for four months and a laryngeal mass. He did not complain of dysphagia, neck pain, arm pain. Review of the past history revealed that ACDF had been performed for cervical disc herniation at C4-5 using Biocompatible Osteoconductive Polymer (BOP, BOP-DTI Medical) material in other hospital in 1992. He did not have risk factor, such as Diabetes or immunocompromised disease. Systemic examination was unremarkable. Laboratory examination revealed normal levels of erythrocyte sedimentation rate (ESR, 9mm/hr, normal range 0-9), C-reactive protein (CRP, 0.282mg/dL, normal range 0.02-0.3) and white blood cell count (4.40×10^3^/uL, normal range 4.5×10^3^-11.0×10^3^). In laryngoscopic examination, submucosal mass-like lesion was seen at superior part of esophagus entrance ([Fig. 1](#F1){ref-type="fig"}). Plain radiograph showed destruction and collapse of C4 and C5 vertebral bodies ([Fig. 2](#F2){ref-type="fig"}). In neck computer tomography scan and cervical spine magnetic resonance imaging, peripheral enhancing bony destructive lesion (about 2.9×2.0 cm) was demonstrated at C4-5 intervertebral disc space with anterior protrusion to the prevertebral and retropharyngeal spaces at the level of oropharynx and hypopharynx ([Fig. 3](#F3){ref-type="fig"}).

The patient underwent anterior cervical approach in a diagnosis of C4-5 spondylitis with large bony destruction and abscess. During the surgery, gray-yellowish mucoid fluid was evacuated and several pieces of foreign body were removed from the intervertebral disc space of C4-5 ([Fig. 4](#F4){ref-type="fig"}). After thorough debridement, C4 corpectomy and ACDF was performed at C3-5 using mesh cage, plate and screws. Culture revealed no growth of microorganism from the foreign body and surrounding tissues and mucoid fluid. The postoperative course was entirely uneventful. The patient was placed on Flomoxef, Netilmicin, Metronidazole for 11 days. Histopathologic report confirmed chronic active inflammation. Postoperative cervical spine radiographs at 14 months demonstrated complete healing of the graft without any complications ([Fig. 5](#F5){ref-type="fig"}).

DISCUSSION
==========

Biocompatible Osteoconductive Polymer (BOP) consists of 50% matrix (75% copolymer 1-vinyl 2-pyrrolidone and methyl methacrylate+25% calcium gluconate) and 50% polyamide-6 fibers. It was hypothesized that calcium gluconate as a degradable substance would dissolve after insertion, leaving pores in BOP blocks that would be progressively filled by vascular ingrowth and eventually bony tissue[@B5].

BOP block use in anterior cervical discectomy has now been practised for several years. Recently, its use has declined in many centers due to its high complication rates. BOP block extrusion may be clinically silent and difficult to detect as the graft is radiolucent and only be detectable with the use of CT or MRI[@B6].

McLorinan et al.[@B6] reported a case of acute laryngeal obstruction secondary to BOP block extrusion in a 59-year-old male 10 months after an ACDF.

In the cervical spine procedures, there are several complications, including postoperative hematoma, recurrent laryngeal nerve palsy, Horner\'s syndrome, dural perforation, worsening of radiculopathy/myelopathy, spinal cord contusion, thoracic duct injury, pneumothorax, vertebral artery laceration, carotid artery or jugular vein injury, graft extrusion, superficial and deep wound infection, epidural abscess, spondylodiscitis, Zenker\'s diverticulum, pharyngoesophageal perforation, and dysphagia[@B2].

Compared to other spinal regions, wound infections occur rarely after ACDF. Several reports document the incidence of 0.1% to 1.6%[@B2]. Even though it is rare, wound infections generally tend to occur in the early postoperative period. If they occur after an interval of time after surgery, the possibility of an associated esophageal perforation should be relatively high. Various symptoms and signs could be presented by wound infections including neck pain, dysphagia, and fever accompanied with laboratory abnormalities such as elevated white blood cells count, ESR, and CRP[@B11].

The presence of spinal implants as a foreign body may be a risk factor for deep, delayed wound infections. Most of spinal implants used today are made of inert metals which have smooth surfaces in order to prevent bacterial adherence[@B7]. However, a glycocalyx biofilm, made by pyogenic bacteria, have been known to form on the surface of the foreign body instruments, which facilitates the adherence of bacteria[@B7]. That is why a spinal implant in the presence of bacteremia is an important risk factor for postsurgical wound deep infections.

Christiano et al.[@B1] reported late infection in a 54-year-old female 2 years after an ACDF with unicortical cancellous allograft and plate-screw construct. The patient complained dysphagia that complete inability to swallow. She had a low-grade fever of 38℃, a white blood cell count of 11,700, ESR of 32, and CRP of 91. She evaluated a CT, MRI, barium-swallow study for esophageal perforation and performed surgical exploration and debridement. Cultures from the operating room resulted Streptococcus intermedius and the patient was placed on clindamycin for 6 weeks. After surgery, the patient\'s dysphagia improved remarkably.

Unlike the common findings we mentioned above, our patient showed no other clinical symptoms but only blood tinged sputum, and all the laboratory tests were normal as well.

And there was no evidence of bacteremia. And on the intraoperative culture study collected at the previous operative site, the result was negative as well.

In our case, the cause of infection is elusive. There was no recent infection or surgeries, predisposing medical history, or risk factor that would make him vulnerable to infection. We cannot be ruled out the spontaneous infection. But it would be very unlikely in a healthy, adult patient.

CONCLUSION
==========

This is a rare case in the absence of implant migration, diverticulum, and other previously reported risk factors for late infection.

However, possibility of such a late complication should be appreciated during the follow-up period and surgical resection will be required for proper treatment.

![A laryngoscopic view of the protruded laryngeal mass. There is a submucosal mass-like lesion at superior part of esophagus entrance.](kjs-11-22-g001){#F1}

![Plain radiograph demonstrating destruction and collapse of C4 and C5 vertebral bodies.](kjs-11-22-g002){#F2}

![Cervical spine CT images demonstrating osteolytic lesion in C4 and C5 bodies. Sagittal image (**A**) and axial image (**B**). Cervical spine MRI. Gadolinium-enhanced sagittal T1-weighted image (**C**) and axial T1-weighted image (**D**) show enhancement of the protruded prevertebral soft tissue and old graft at C4-5.](kjs-11-22-g003){#F3}

![Intraoperative photos (**A**) and specimen (**B**). The esophagus was bulged anteriorly due to the displaced old graft material. The specimen consisted of several pieces of foreign body (BOP) removed from the intervertebral disc space of C4-5.](kjs-11-22-g004){#F4}

![Postoperative cervical spine radiographs at 14 months.](kjs-11-22-g005){#F5}
